A detailed flowchart of this study is presented in Supplementary Fig. S1 . The trial of clinical prediction and prognosis were performed successively according to the features extracted from CT images.
Group 1: Texture
Run-length is a metrics to quantify gray level runs in an image. Since the consecutive pixels that have the same gray level value in one direction could be measured, the gray level run is defined as the length in number of pixels. In a gray level run length matrix ( ) 
The gray-level co-occurrence matrix is defined as ( , , , ) 
Group 2: Gabor
Gabor filter, named after Dennis Gabor, is a linear filter used for edge detection, which is usually used in the field of face recognition. It could select valuable image information in different directions and different scales. Therefore, the visual characteristics of the lung lesion could be well described by The consistency of the highest scored signatures from different readers was tested. We used two radiologists with more than ten years of experience in clinical diagnosis to draw the initial seed point for automatic tumor segmentation. They were mainly responsible for seed point choice, and their selection of seed points was completely independent. Manual segmentation would be performed by clinicians once the automatic segmentation results were poor. We randomly selected 20 cases and the similarity index of features from different segmentation results was presented in Supplementary Fig. S4 . experiments using large data sets and different learning techniques. The advantage of this method over repeated random sub-sampling is that all observations are used for both training and validation, and each observation is used for validation exactly once.
Appendix A4
The response receiver operating characteristic curves (ROC) indicated that the highest scored features selected by SVM could play a significant role for prediction. We tested the predictive ability of the top Supplementary Fig. S6 . The receiver operating characteristic curve of histopathology prediction on squamous cell carcinoma vs. adenocarcinoma when using the top scored 25 features. The area under the curve is 0.76.
